" H JP^A-H09-2426S)6 



Page 1 of 1 3 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Bibliography 



(19) [Publication country] Japan Patent Office (JP) 

(12) [Kind of official gazette] Open patent official report (A) 

(11) [Publication No.] JP,9-242696,A 

(43) [Date of Publication] September 16, Heisei 9 (1997) 

(54) [Title of the Invention] Centrifugal blower 

(51) [International Patent Classification (6th Edition)] 

F04D 29/44 

[FI] 

F04D 29/44 P 
X 

[Request for Examination] Un-asking. 
[The number of claims] 6 
[Mode of Application] OL 
[Number of Pages] 8 

(21) [Application number] Japanese Patent Application No. 8-53351 

(22) [Filing date] March 11, Heisei 8 (1996) 

(71) [Applicant] 

[Identification Number] 000004260 
[Name] Denso, Inc. 

[Address] 1-1, Showa-cho, Kariya-shi, Aichi-ken 

(72) [Inventor(s)] 
[Name] Matsunaga Koji 

[Address] 1-1, Showa-cho, Kariya-shi, Aichi-ken A Nippondenso stock meeting in the company 
(72) [Inventor(s)] 
[Name] Ito Koji 

[Address] 1-1, Showa-cho, Kariya-shi, Aichi-ken A Nippondenso stock meeting in the company 

(72) [Inventor(s)] 

[Name] Kameoka Teruhiko 

[Address] 1-1, Showa-cho, Kariya-shi, Aichi-ken A Nippondenso stock meeting in the company 

(72) [InventoKs)] 

[Name] Kuwayama Kazutoshi 

[Address] 1-1, Showa-cho, Kariya-shi, Aichi-ken A Nippondenso stock meeting in the company 
(74) [Attorney] 
[Patent Attorney] 
[Name] Ito Yoji 



[Translation done.] 

file://C:¥Documents%20and%20Settings¥kkaji¥My%20Documents¥JPOEn¥JP-A-H0... 12/7/2004 



JP-A-H09-242696 * 



Page 2 of 13 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Epitome 

(57) [Abstract] 

[Technical problem] The noise reduction as the whole blower is planned controlling an exfoliation 
phenomenon with the air which flows between an aerofoil and an aerofoil by preparing a shroud. 
[Means for Solution] The bell-mouth ring 78 which has deflection wall surface 78a which the air 
which flows towards a revolving shaft is turned [ a ] to a motor 73 side, and deflects it from the 
method of the outside of a path so that wall 74b of the casing 74 by the side of the inhalation 
opening 75 may be met among the air which blew off from the centrifugal type multiblade fan 72 
towards the method of the outside of a path to the method close-attendants side of the outside 
of a path of a shroud 77 is formed. Thereby, it is controlled that air flows backwards from 
clearance 77c of a shroud 77 and casing 74 to the inhalation opening 75. Therefore, reduction of 
the noise generated by turbulence of the flow generated in case interference and clearance 77c 
of the air inhaled from the inhalation opening 75 and the air which flows backwards are flowed 
backwards can be aimed at. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It has the annular shroud (77) characterized by providing the following. To the method 
close-attendants side of the outside of a path of said shroud (77) The inside of the air which 
blew off from said centrifugal type multiblade fan (72) towards the method of the outside of a 
path, The air which flows towards said revolving shaft from the method of the outside of a path 
so that the wall (74b) of casing (74) by the side of said inhalation opening (75) may be met The 
centrifugal blower characterized by forming the bell-mouth ring (78) which has the deflection wall 
surface (78a) deflected towards said driving means (73) side the circumference of a revolving 
shaft — many — the centrifugal type multiblade fan (72) which turns to the method of the 
outside of a path the air which has the aerofoil (71) of several sheets and was inhaled from 
[ said ] the revolving shaft, and blows off Casing which constituted the air passage (74a) where 
the air which blew off from said centrifugal type multiblade fan (72) flows while containing said 
centrifugal type multiblade fan (72), and was formed in the circumference of the revolving shaft 
of said centrifugal type multiblade fan (72) at the curled form (74) Inhalation opening which it is 
formed in said casing (74) and carries out opening to said direction end side of a revolving shaft 
(75) the driving means (73) which is arranged at said direction other end side of a revolving shaft, 
and carries out revolution actuation of said centrifugal type multiblade fan (72) — said — many 
— a configuration which meets the air flow which it is formed in the edge (71a) by the side of 
said inhalation opening (75) among the aerofoils (71) of several sheets, and the cross-section 
configuration of said direction of a revolving shaft deflects from said inhalation opening (75) 
towards the method of the outside of a path 

[Claim 2] The centrifugal blower according to claim 1 characterized by the include angle (theta) 
of said deflection wall surface (78a) and wall (74b) of casing (74) by the side of said inhalation 
opening (75) to make being 20 degrees - 60 degrees. 

[Claim 3] Said driving means (73) side-edge section (78b) of said bell-mouth ring (78) is a 
centrifugal blower according to claim 1 or 2 characterized by being located in said inhalation 
opening (75) side from said driving means (73) side-edge section (77b) of said shroud (77). 
[Claim 4] The outlet (75a) which blows off air is claim 1 to which it is characterized by for said 
casing (74) winding, carrying out opening by the air downstream from the end part (74d), rolling 
said bell-mouth ring (78) from the cut-water part (74c) of said casing (74), and being crossed 
and formed in an end part (74d) thru/or the centrifugal blower of any one publication of three 
towards the outside of said casing (74). 

[Claim 5] said — many — claim 1 characterized by forming the dimension between [ of several 
sheets ] aerofoil (71) so that it may become so large that it goes to the method of the outside, of 
a path thru/or the centrifugal blower of any one publication of four. 

[Claim 6] The fan outlet height (h2) from said driving means (73) side-edge section (71b) of said 
aerofoil (71) to said driving means (73) side-edge section (77b) of said shroud (77) Claim 1 
characterized by being 0.9 or less times of the fan inlet height (hi) from said driving means (73) 
side-edge section (71b) of said aerofoil (71) to said inhalation opening (75) side-edge section 
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[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention uses for the air conditioner for cars about a centrifugal fan 

and is suitable. 

[0002] 

[Description of the Prior Art] a centrifugal blower (it abbreviates to a blower hereafter.) — as 
everyone knows — the circumference of a revolving shaft — many — it consists of casing 
formed in the curled form which has the centrifugal type multiblade fan (it abbreviates to a fan 
hereafter.) which has arranged the aerofoil (blade) of several sheets, and inhalation opening and 
the delivery of air, and a driving means of the motor which carries out revolution actuation of the 
fan. And the engine performance of blowers, such as air blasting capacity and noise, is greatly 
influenced by the shape of a fan's profile, the configuration of casing, etc., and fully needs to 
take these into consideration in the design of a blower. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, although prototype examination of the 
various fans who have the shroud which has a configuration which meets the air flow which the 
cross-section configuration of a fan's direction of a revolving shaft deflects towards an 
inhalation opening fan's method of the outside of a path like a publication in a JP,5-296194,A 
official report was carried out so that an artificer etc. may plan the noise reduction of a blower, 
the noise-reduction effectiveness for which it wishes was not able to be acquired. Then, the 
following point became clear when the artificer etc. did test examination succeedingly. 
[0004] That is, there are some which depend between an aerofoil and an aerofoil on turbulence 
of the air flow generated according to an exfoliation phenomenon with the flowing air as a cause 
of generating of the noise. An exfoliation phenomenon with the air which flows between an 
aerofoil and an aerofoil can be controlled by carrying out the abbreviation homogeneity of the air 
flow between aerofoils by preparing the shroud which has a configuration which meets air flow to 
this cause. And as it is shown in drawing 9 , so that the shroud part occupied on aerofoils is 
enlarged namely, it is bore side high [ of an aerofoil 71 / hi ]. Outer-diameter side height h2 of 
the receiving aerofoil Controlling an exfoliation phenomenon, so that a ratio (h2 / hi) is made 
small is checked by the further test examination of an artificer etc. 

[0005] However, as shown in drawing 9 , the air which blows off from a fan 72 will blow off 
toward casing internal-surface 74c by the side of a motor 73, so that shroud 77 part occupied 
on aerofoils becomes large. For this reason, a part of air which blows off from a fan 72 flows so 
that casing internal-surface 74b by the side of the 74d of the direction side casing internal 
surfaces of a path and inhalation opening may be met. Therefore, since the air which has flowed 
along with casing internal-surface 74b by the side of the inhalation opening 75 flows backwards 
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from clearance 77c of a shroud 77 and casing 74 to the inhalation opening 75 side, the noise 
generates it by turbulence of the flow generated in case clearance 77c of interference and the 
shroud 77 of the air inhaled from the inhalation opening 75 and the air which flows backwards, 
and casing 74 is flowed backwards. 

[0006] That is, although the noise accompanying an exfoliation phenomenon with the air which 
flows between an aerofoil 71 and an aerofoil by forming a shroud 77 can be reduced, if only this 
noise generating cause is thought as important, the air flow which flows backwards clearance 
77c of a shroud 77 and casing 74 will become remarkable, and the noise as the whole blower will 
increase on the contrary. As stated above, this invention was made based on various test 
examination of an artificer etc., and it aims at planning the noise reduction as the whole blower, 
controlling an exfoliation phenomenon with the air which flows between an aerofoil and an 
aerofoil by preparing a shroud. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the following 
technical means are used for this invention. In invention according to claim 1 to 6, to the method 
close-attendants side of the outside of a path of a shroud (77) The inside of the air which blew 
off from the centrifugal type multiblade fan (72) towards the method of the outside of a path, It 
is characterized by forming the bell-mouth ring (78) which has the deflection wall surface (78a) 
which the air which flows towards a revolving shaft is turned [ wall surface ] to a driving means 
(73) side, and deflects it from the method of the outside of a path so that the wall (74b) of 
casing (74) by the side of inhalation opening (75) may be met. 

[0008] Thereby, it is controlled that air flows backwards from the clearance (77c) between a 
shroud (77) and casing (74) to inhalation opening (75). Therefore, reduction of the noise 
generated by turbulence of the flow generated in case the interference and the clearance (77c) 
between the air inhaled from inhalation opening (75) and the air which flows backwards are 
flowed backwards can be aimed at. In invention according to claim 2, it is characterized by the 
include angle (theta) of a deflection wall surface (78a) and the wall (74b) of casing (74) by the 
side of inhalation opening (75) to make being 30 degrees - 60 degrees. 

[0009] Since air flow can be deflected by this, without disturbing the air flow in air passage (74a) 
too much so that it may mention later, it can control that the noise newly occurs and reduction 
of noise generating by back run can be aimed at. In invention according to claim 3, said driving 
means (73) side-edge section (78b) of a bell-mouth ring (78) is characterized by being located jn 
said inhalation opening (75) side from said driving means (73) side-edge section (77b) of said 
shroud (77). 

[0010] Thereby, interference with the air which blows off from a centrifugal type multiblade fan 
(72) towards the method of the outside of a path, and the edge (78b) of a bell-mouth ring (78) is 
controlled. Therefore, since the noise generated by both interference is controlled, a noise 
reduction can be planned more. In invention according to claim 4, a bell-mouth ring (78) is rolled 
from the cut-water part (74c) of said casing (74), and is characterized by being crossed and 
formed in an end part (74d). 

[001 1] According to this, it can ventilate, without disturbing the air flow which flows towards an 
outlet (75a), and a back run can be controlled to inhalation opening (75), and a noise reduction 
can be planned, invention according to claim 5 — many — the dimension between [ of several 
sheets ] aerofoil (71) is characterized by being formed so that it may become so large that it 
goes to the method of the outside of a path. The noise reduction of a centrifugal blower can be 
planned this aiming at reduction of the consumption energy of a centrifugal blower so that it may 
mention later. 

[0012] In invention according to claim 6, the fan outlet height (h2) from the driving means (73) 
side-edge section (71b) of an aerofoil (71) to the driving means (73) side-edge section (77b) of a 
shroud (77) It is characterized by being 0.9 or less times of the fan inlet height (hi) from the 
driving means (73) side-edge section (71b) of an aerofoil (71) to the inhalation opening (75) side- 
edge section (77a) of an aerofoil (71). 

[0013] In addition, the sign in the parenthesis of each above-mentioned means shows response 
relation with the concrete means given in an operation gestalt mentioned later. 
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[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of the operation which shows this invention 
in drawing is explained. 

(The 1st operation gestalt) Drawing 1 is a mimetic diagram at the time of applying the centrifugal 
blower (it abbreviating to a blower hereafter.) concerning this operation gestalt to the air 
conditioner 1 for cars of a water-cooled engine-loading car. 

[001 5] While the open air inhalation opening 4 for inhaling the bashful inhalation opening 3 and 
the open air for inhaling vehicle room air is formed, the inhalation opening change-over door 5 
which opens and closes these inhalation openings 3 and 4 selectively is formed in the air 
upstream part of the air conditioning casing 2. Moreover, this inhalation opening change-over 
door 5 is opened and closed by the driving means or manual operation of a servo motor etc. 
[001 6] The blower 7 concerning this operation gestalt is arranged in the downstream part of this 
inhalation opening change-over door 5, and the air inhaled from both the inhalation openings 3 
and 4 by this blower 7 is ventilated towards each outlets 14, 15, and 17 mentioned later. The 
evaporator 9 which makes an air-quenching means is arranged in the air downstream of a blower 
7, and all the air ventilated by the blower 7 passes this evaporator 9. The heater core 10 which 
makes an air heating means is arranged in the air downstream of an evaporator 9, and this heater 
core 10 is heating air by making the cooling water of an engine 1 1 into a heat source. 
[0017] The bypass path 12 which bypasses the heater core 10 is formed in the air conditioning 
casing 2, and the air mix door 13 which adjusts the air-capacity rate of the air capacity which 
passes along the heater core 10, and the air capacity passing through the bypass path 12 is 
arranged in the air upstream of the heater core 10. Accommodation of this air-capacity rate is 
adjusted by adjusting the opening of this air mix door 1 3. 

[0018] Moreover, the face outlet 14 for blowing off air conditioning air in vehicle indoor crew's 
upper half of the body, the foot outlet 15 for blowing off air at vehicle indoor crew's feet, and the 
defroster outlet 17 for blowing off air toward the inner surface of a windshield 16 are formed at 
the lowest style flank of the air conditioning casing 2. And the blow-off mode change-over doors 
(blow-off accommodation means) 18, 19, and 20 are arranged in the air upstream part of each 
above-mentioned outlets 14, 15, and 17, respectively. In addition, these blow-off mode change- 
over doors 18, 19, and 20 are opened and closed by the driving means or manual operation of a 
servo motor etc. 

[0019] Next, a blower is explained in full detail using drawing 2 . the blower of the centrifugal 
type which turns to the method of the outside of a path the air which inhaled this blower 
machine 7 from the revolving shaft, and blows off — it is — 72 — the circumference of a 
revolving shaft — many — it is the centrifugal type multiblade fan 72 (it abbreviates to a fan 
hereafter.) of the common knowledge which has the aerofoil (blade) 71 of several sheets. And 
revolution actuation of this fan 72 is carried out by the driving means (it is hereafter called a 
motor.) 73 of a motor etc., and control of blast weight is performed by controlling the rotational 
frequency of this motor 73. 

[0020] While 74 contains a fan 72, air passage 74a to which the air which blew off from the fan 
72 flows is constituted, it is casing made of resin, such as polypropylene formed in the 
circumference of a fan's 72 revolving shaft at the curled form, and casing 74 winds and outlet 
75a which is open for free passage to the air conditioning casing 2 is formed in the air 
downstream of 74d of end parts (refer to drawin g 3 ). And it is the direction of a revolving shaft 
among this casing 74, and the inhalation opening 75 which draws air in casing 74 is carrying out 
opening to the opposite hand of a motor 73. The bell mouth 76 is formed in the casing 74 of the 
rim section of this inhalation opening 75, and inhalation air is smoothly led to it towards an 
aerofoil 71 by this bell mouth 76 from the inhalation opening 75. 

[0021] moreover — many — among the aerofoils 71 of several sheets, the annular shroud 77 
which has a configuration which meets the air flow which the cross-section configuration of the 
direction of a revolving shaft deflects from the inhalation opening 75 towards the method of the 
outside of a path is formed in inhalation opening 75 side-edge section 71a, and lobe 77a which 
projects from edge 71a and is prolonged in the inhalation opening 75 side is formed in this shroud 
77. And from the inhalation opening 75 side, as it becomes depressed, the bell mouth 76 is 
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formed in the motor 73 side, so that this lobe 77from revolving-shaft side a may be covered to 
the edge 71a side. 

[0022] And the bell-mouth ring 78 which has deflection wall surface 78a which the air which 
flows towards a revolving shaft is turned [ a ] to a motor 73 side, and deflects it from the 
method of the outside of a path so that wall 74b of the casing 74 by the side of the inhalation 
opening 75 may be met among the air which blew off from the fan 72 towards the method of the 
outside of a path is really fabricated with casing 74 at the method close-attendants side of the 
outside of a path of a shroud 77. 

[0023] Moreover, as motor 73 side-edge section 78b of the bell-mouth ring 78 is located in the 
inhalation opening 75 side from motor 73 side-edge section 77b of a shroud 77, and shown in 
drawing 3 , the bell-mouth ring 78 is rolled from cut-water part 74c of casing 74, and is gone 
across and formed in 74d of end parts. Furthermore, among the bell-mouth rings 78, as shown in 
drawing 2 , a shroud 77 and wall surface 78c of the facing side are curving so that clearance 77c 
with a shroud 77 may become abbreviation regularity. In addition, spacing of clearance 77c is 
suitably changed with a fan's 72 specification etc., and spacing of clearance 77c is about 3mm 
with this operation gestalt. 

[0024] Next, the description of this operation gestalt is described. Since deflection wall surface 
78a is formed in the method close-attendants side of the outside of a path of a shroud 77 Since 
the back run air which flows towards a revolving shaft is turned to a motor 73 side and deflected 
from the method of the outside of a path so that wall 74b of the casing 74 by the side of the 
inhalation opening 75 may be met among the air which blew off from the fan 72 towards the 
method of the outside of a path It is controlled that air flows backwards from clearance 77c of a 
shroud 77 and casing 74 to the inhalation opening 75. Therefore, reduction of the noise 
generated by turbulence of the flow generated in case interference and clearance 77c of the air 
and back run air which were inhaled from the inhalation opening 75 are flowed backwards can be 
aimed at. 

[0025] By the way, since deflection wall surface 78a turns back run air to a motor 73 side, 
deflects it and controls the back run to clearance 77c, it needs to deflect air flow, without 
disturbing the air flow in air passage 74a too much. Then, an artificer etc. is the include angle (it 
is hereafter called the bell-mouth ring include angle.) theta and specific sound Ks of deflection 
wall surface 78a and wall 74b of the casing 74 by the side of the inhalation opening 75 to make. 
When the examination trial of the relation was carried out, the result as shown in drawing 4 was 
obtained. That is, the graph shown as the continuous line of drawing 4 shows the difference with 
the criteria minimum specific sound at the time of changing the bell-mouth ring include angle 
theta on the basis of the minimum specific sound in the condition (condition of not having a bell- 
mouth ring) that the bell-mouth ring include angle theta is 0 degree. Moreover, the graph shown 
with an alternate long and short dash line shows the air-capacity rate of the air capacity and 
criteria air capacity which blow off from outlet 75a at the time of changing the bell-mouth ring 
include angle theta where a fan's 72 engine speed is maintained at a predetermined engine speed 
on the basis of the air capacity which blows off from outlet 75a in case the bell-mouth ring 
include angle theta is 0 degree by the percentage. 

[0026] And a specific sound becomes the smallest when the bell-mouth ring include angle theta 
is 45 degrees, and there is almost no air—capacity lowering in the range whose bell-mouth ring 
include angle theta is 0 degree - 45 degrees so that clearly from drawing 4 . Therefore, if the 
case where the air conditioner for cars is actually equipped with the blower concerning this 
operation gestalt etc. is taken into consideration, as for the bell-mouth ring include angle theta, 
it is desirable to consider as 20 degrees - 60 degrees practical. Incidentally, with this operation 
gestalt, the bell-mouth ring include angle theta was made into 45 degrees. 
[0027] Moreover, since motor 73 side-edge section 78b of the bell-mouth ring 78 is located in 
the inhalation opening 75 side from motor 73 side-edge section 77b of a shroud 77, interference 
with the air which blows off from a fan 72 towards the method of the outside of a path, and edge 
78b of the bell-mouth ring 78 is controlled. Therefore, since the noise generated by both 
interference is controlled, a noise reduction can be planned more. 

[0028] Moreover, since the bell-mouth ring 78 is rolled from cut-water part 74c of casing 74 and 
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is gone across and formed in 74d of end parts, it can ventilate, without disturbing the air flow 
which flows towards outlet 75a, and can control a back run to the inhalation opening 75. 
Moreover, since it has become depressed in the motor 73 side so that lobe 77a which projects 
from edge 71a and is prolonged in the inhalation opening 75 side may be formed and a bell mouth 
76 may cover this lobe 77a, it can control that back run air passes clearance 77c, and flows into 
the inhalation opening 75. Therefore, the back run of the air from air passage 74a to the 
inhalation opening 75 can be controlled further. 

[0029] (The 2nd operation gestalt) This operation gestalt plans the noise reduction of a blower 
by using a shroud 77 and the bell-mouth ring 78, aiming at reduction of the consumption energy 
(specifically power consumption) of a blower. As shown in drawing 5 , specifically, reduction of 
power consumption is aimed at by making in agreement with the motor rotational frequency to 
which a motor efficiency becomes high the fan rotational frequency to which a fan's 72 air 
blasting capacity becomes high by making the dimension between aerofoils 71 so large that it 
going to the method of the outside of a path. 

[0030] By the way, if the dimension between aerofoils 71 is generally made so large that it goes 
to the method of the outside of a path, it is known that it will be easy to generate an exfoliation 
phenomenon with the air which flows between an aerofoil 71 and an aerofoil 71. And as the 
column of "the technical problem which invention tends to solve" described, this exfoliation 
phenomenon So that the shroud part occupied on aerofoils 71 is enlarged, namely, as shown in 
drawing 2 Fan inlet height hi from motor 73 side-edge section 71b of an aerofoil 71 to inhalation 
opening 75 side-edge section 77a of an aerofoil 71 (bore side height of an aerofoil 71) The fan 
outlet height (outer-diameter side height of an aerofoil) h2 from receiving motor 73 side-edge 
section 71b of an aerofoil 71 to motor 73 side-edge section 77b of a shroud 77 It can control, so 
that a ** ratio (h2 / hi) is made small. 

[0031] However, since the noise with back run air occurs so that shroud 77 part occupied on 
aerofoils 71 becomes large as mentioned above, as the 1st operation gestalt described, the bell- 
mouth ring 78 is formed in the method close-attendants side of the outside of a path of a shroud 
77. Thereby, reduction of the noise generated by turbulence of the flow generated in case 
interference and clearance 77c of the air and back run air which were inhaled from the inhalation 
opening 75 are flowed backwards can be aimed at as mentioned above. 

[0032] By the way, the artificer etc. obtained the following results, when [ of shroud 77 part 
occupied on aerofoils 71 ] relation with the noise was investigated with comparatively (h2 / hi). 
That is, drawing 6 is the result of shroud 77 part's changing comparatively (h2 / hi) a difference 
(the amount of reduction of the minimum specific sound) with the minimum specific sound when 
not having the minimum specific sound and bell-mouth ring at the time of making the bell-mouth 
ring include angle theta into 45 degrees, and investigating it. It turns out that the noise-reduction 
effectiveness by the bell-mouth ring 78 of shroud 77 part occupied on aerofoils 71 if it becomes 
0.9 or less comparatively (h2/h1) shows up notably so that clearly also from drawing 6 . 
Therefore, if the rate (h2 / hi) of shroud 77 part occupied on aerofoils 71 uses together the 
bell-mouth ring 78 and a shroud 77 to or less 0.9 case, it can plan a noise reduction more 
effectively. 

[0033] Incidentally, drawin g 7 is effectiveness etaf of a blower, and a specific sound Ks about the 
blower concerning this operation gestalt, and the blower concerning the conventional technique. 
And it is the test result which carried out the comparative study of the relation between a 
pressure coefficient psi and a flow coefficient phi. It is effectiveness etaf of a blower so that 
clearly from drawing 7 . And specific sound Ks It is ****** when the improvement in 
effectiveness of a blower and a noise reduction are planned, since it has improved compared 
with the blower concerning the conventional technique (it is about 1 dBA extent at the minimum 
specific sound). In addition, this trial is 145mm and the fan height hi about a fan outer diameter. 
It is a test result at the time of being referred to as 65mm and considering as motor applied- 
voltage 1 2V regularity, and a test method is JIS. B It is based on 8330. 

[0034] Moreover, a flow coefficient phi is equivalent to the busy condition in the condition that 
pressure loss, such as face mode which blows off air in the crew upper half of the body in the air 
conditioner for cars with a actual large condition, is small, and a flow coefficient phi is equivalent 
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to the busy condition in the condition that the small condition of pressure loss, such as foot 
mode which blows off air to a crew step, is large. By the way, the bell-mouth ring 78 does not 
need to fix spacing of clearance 77c like an above-mentioned operation gestalt, and this 
invention can be carried out even if it makes spacing of clearance 77c change by the part of 
clearance 77c as shown in drawing 8 . 

[0035] Moreover, the bell-mouth ring 78 and casing 74 may be manufactured as another object, 
and may be attached behind. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a mimetic diagram when [ whole ] the centrifugal blower concerning this 
invention is applied to the air conditioner for cars. 

[ Drawing 2] It is the sectional view of the centrifugal blower concerning this operation gestalt. 
[Drawing 3] It is A view drawing of drawing 2 . 

[Drawing 4] It is the graph which shows the relation between a bell-mouth ring include angle, and 
the minimum specific sound and an air-capacity rate. 

[Drawing 5] It is a plan equivalent to A view drawing of d rawing 2 about the centrifugal blower 
concerning the 2nd operation gestalt. 

[Drawing 6] It is the graph of the shroud part occupied on aerofoils which shows relation with the 
minimum specific sound comparatively (h2 / hi). 

[Drawing 7] It is as a result of [ of the centrifugal blower concerning the 2nd operation gestalt, 
and the centrifugal blower concerning the conventional technique ] a comparative study. 
[Drawing 8] It is the sectional view of the centrifugal blower in which the modification of a bell- 
mouth ring is shown. 

[Drawing 9] It is the sectional view of the centrifugal blower concerning the conventional 
technique. 

[Description of Notations] 

7 [ — A motor (driving means), 74 / — Casing, 75 / — Inhalation opening, 76 / — A bell mouth, 
77 / — A shroud, 78 / — Bell-mouth ring. ] — A centrifugal blower, 71 — An aerofoil, 72 — A 
centrifugal type multiblade fan, 73 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
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DRAWINGS 



[Drawing 1 ] 
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[Drawing 3] 
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[ Drawin g 6] 
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[Drawing 8] 




[Drawing 9] 
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